Further details of the STM investigation S 27
Materials and methods
Microwave reactions were performed on a Biotage Initiator reactor. Column chromatography was performed using a Grace Reveleris instrument equipped with an evaporative light scattering detector. 1 H NMR and 13 C NMR spectra were recorded either on a Varian Mercury Vx 400 MHz (100 MHz for 13 C) or Varian Oxford AS 500 MHz (125 MHz for 13 C) NMR spectrometers. Chemical shifts are given in ppm (δ) values relative to residual solvent or tetramethylsilane (TMS) . Splitting patterns are labelled as s, singlet; d, doublet; t, triplet; q, quartet; p, pentet; m, multiplet. Matrix assisted laser desorption/ionisation mass spectra were obtained on a PerSeptive Biosystems Voyager DE-PRO spectrometer or a Bruker autoflex speed spectrometer using αcyano-4-hydroxycinnamic acid (CHCA) and 2-[(2E)-3-(4-tert-butylphenyl)-2-methylprop-2enylidene]malononitrile (DCTB) as matrices. Infrared spectra were recorded on a Perkin Elmer Spectrum One 1600 FT-IR spectrometer or a Perkin Elmer Spectrum Two FT-IR spectrometer, equipped with a Perkin Elmer Universal ATR Sampler Accessory. Differential Scanning Calorimetry (DSC) measurements were carried out with a PerkinElmer Pyris 1 DSC under a nitrogen atmosphere with heating and cooling rates of 10 K/min.
STM measurements.
All experiments were performed at room temperature (21-25 °C) under ambient conditions using an STM (Molecular Imaging) operating in constant-current mode at the 1-phenyloctane/HOPG interface. STM tips were prepared by mechanical cutting of Pt/Ir wire (90/10, diameter 0.25 mm, Goodfellow). Solutions were prepared by dissolving 0.4 mg/ml Cn-NDI-Cn in 1-phenyloctane (>98.0%, purchased by TCI). The solutions were heated to 100 °C and subsequently drop cast onto a freshly cleaved HOPG surface (ZYB grade, Bruker AFM probes). During scanning the STM tip was immerged into the solution. All STM images were analyzed and processed using WSxM 5.0. S1 and Gwyddion. S2 All bias values are given with respect to a grounded tip. 2,7-di(octacos-6-en-1-yl)benzo[lmn][3,8]phenanthroline-1,3,6,8(2H,7H)-tetraone (uC28-NDI-uC28) NDA (115 mg; 0.43 mmol) and uC28-NH2 (350 mg; 0.86 mmol) were suspended in a DMF:THF mixture (6 mL and 5 mL, respectively) in a microwave vial. The suspension was sonicated for 5 min, the vial was sealed and the mixture was heated at 75 ºC for 5 min, followed by 20 min at 140 ºC. The mixture was cooled down and poured in aq 1M NaOH (200 mL) to induce precipitation. The solid was filtered by suction and dried. The crude material was purified with column chromatography (SiO2, heptane/CHCl3 from 0% to 100% CHCl3) to afford uC28-NDI-uC28 as white solid (315 mg; 0.3 mmol; 70% yield). 1 H-NMR (600 MHz, CDCl3, δ): 8.75 (s, 4H), 5.37-5.30 (m, 4H), 4.19 (t, J = 8 Hz, 4H), 2.00 (q, J = 8 Hz, 8H), 1.74 (p, J = 8 Hz, 4H), 1.42 (p, J = 8 Hz, 4H), 1.40-1.20 (m, 80H), 0.87 (t, J = 8 Hz, 6H). 13 CDCl3, δ): 162.95, 131.05, 130.52, 130.46, 130.06, 130.00, 126.83, 126.78, 41.15, 32.76, 32.08, 29.93, 29.85, 29.81, 29.77, 29.72, 29.68, 29.64, 29.52, 29.48, 29.46, 29.33, 29.31, 28.24, 27.37, 27.24, 22.85, 14.27 (200 mg; 0.191 mmol) was weighed in a 5 mL round bottom flask and a 2:1 mixture of toluene and ethyl valerate was added (3 mL). The solution was purged with N2, Pd/C (15 mg) was added, the reflux condenser was mounted and the flask was sealed under N2. A H2 balloon was connected to the set up and the atmosphere saturated with H2. The mixture was heated at 100 ºC under stirring for 3 h. The solvent was removed and the crude product was loaded on a Soxhlet cartridge. A Soxhlet extraction with heptane was carried out overnight. The extracted solution was cooled down. Upon cooling a white solid precipitated, which was filtered, washed with pentane and dried under vacuum to afford C28-NDI-C28 as white solid (161 mg; 0.153 mmol; 80% yield). 1 H-NMR (500 MHz, Cl2CDCDCl2, δ): 8.77 (s, 4H), 4.23 (t, J = 8 Hz, 4H), 1.81 (p, J = 8 Hz, 4H), 1.50-1.20 (m, 100H), 0.94 (t, J = 8 Hz, 6H). 13 Cl2CDCDCl2, δ): 162.53, 130.61, 126.57, 40.86, 31.69, 29.46, 29.41, 29.37, 29.31, 29.10, 29.08, 27.96, 26.93, 22.43, 13.83 . FT-IR (dry powder) (cm -1 ): 2918 (C-H), 2846 (C-H), 1655 (C=O). mp 139.5 ºC (DSC).
S7
Synthesis of uC33-NDI-uC33 and C33-NDI-C33 Scheme S2. Synthesis of uC33-NH2, uC33-NDI-uC33 and C33-NDI-C33.
(11-(1,3-dioxoisoindolin-2-yl)undecyl)triphenylphosphonium bromide (3) Compound 6 S3 (4.58 g; 12.08 mmol) was suspended in dry CH3CN (6 ml) under an argon atmosphere. Triphenylphosphine 4 (6.32 g; 24.09 mmol) was added and the mixture was heated at reflux for 19 h. The mixture was concentrated on a rotary evaporator and the crude product was stirred for 1 hour with hexane (100 mL). Hexane was decanted, and the solid residue was dissolved in CH2Cl2 (30 mL) and precipitated by dropwise addition to hexane (300 mL) under vigorous stirring. The precipitation procedure was repeated a second time with hexane (50 mL). The product was filtered and dried to provide 3 (7.36 g; 11.45 mmol; 95 % yield). 48, 135.09, 135.06, 133.95, 133.74, 133.64, 132.14, 130.61, 130.49, 123.15, 118.80, 117.95, 38.05, 30.50, 30.34, 29.38, 29.33, 29.14, 29.10, 28.57, 26.82, 23.06, 22.65, 22.61, 22 .57. Tritriacont-11-en-1-amine (uC33-NH2) Compound 3 (1.02 g; 1.59 mmol) was dissolved in dry THF (6 mL) and cooled to 0ºC (ice/water bath). A solution of t-BuOK (1M in THF; 1.65 mL) was added quickly after cooling, resulting in a clear dark orange solution. A solution of 1 (0.46 g; 1.417 mmol) and 18-Crown-6 (17 mg; 0.643 mmol) in THF (6 mL) was added. The solution immediately turned dark yellow. The mixture was stirred for 16 h at room temperature. The solvent was removed and the crude product was stirred for 30 min with hexane (50 mL). The solid was filtered and washed with hexane (2 times 25 mL). The combined hexane fractions were repeatedly extracted with CH3CN (4 × 25 mL). A solid (0.65 g) was obtained after concentration of the hexane layer. The crude product was purified with column chromatography (SiO2, heptane/EtOAc. Gradient: 1-15 % EtOAC in 20 column volumes). A white solid was obtained (0.46 g). The solid was introduced in a Schlenk flask with a septum cap and stirred for 19 h at 70 ºC with a 33 wt% CH3NH2/CH3OH solution (7 mL). The mixture was cooled and H2O (7 mL) was added. The mixture was filtered and the solid residue washed with H2O (5 × 10 mL). The solid was dried and uC33-NH2 (0.3 g; 0.63 mmol; 40%) was obtained pure after column chromatography (SiO2, a first elution with 70:30 CHCl3/EtOAc eluted the impurities, the product was eluted with 20:10:2 CHCl3/EtOAc/i-PrNH2). 03, 42.43, 34.05, 32.08, 29.93, 29.86, 29.82, 29.80, 29.75, 29.72, 29.71, 29.68, 29.52, 29.47, 27.37, 27.06, 22.85, 14.27 
2,7-di(tritriacont-11-en-1-yl)benzo[lmn][3,8]phenanthroline-1,3,6,8(2H,7H)-tetraone
(uC33-NDI-uC33) NDA (56.1 mg; 0.21 mmol) and uC33-NH2 (200 mg; 0.42 mmol) were suspended in a DMF:THF mixture (6 mL and 5 mL, respectively) in a microwave vial. The suspension was sonicated for 5 min, the vial was sealed and the mixture was heated at 75 ºC for 5 min, followed by 20 min at 140 ºC. The mixture was cooled down and poured in aq. 1M NaOH (200 mL) to induce precipitation. The solid was filtered by suction and dried. The crude material was purified with column chromatography (SiO2, heptane/CHCl3 from 0% to 100% CHCl3) to afford uC33-NDI-uC33 as white solid (220 mg; 0.19 mmol; 88% yield). 96, 131.06, 130.53, 130.46, 130.07, 130.00, 126.84, 126.79, 41.15, 32.77, 32.08, 29.93, 29.86, 29.82, 29.73, 29.72, 29.68, 29.65, 29.61, 29.52, 29.48, 29.46, 29.35, 29.32, 28.25, 27.37, 27.25, 22.85, 14. 28. 
2,7-ditritriacontylbenzo[lmn][3,8]phenanthroline-1,3,6,8(2H,7H)-tetraone (C33-NDI-C33)
uC33-NDI-uC33 (150 mg; 0.126 mmol) was weighed in a 5 mL round bottom flask and a 2:1 mixture of toluene and ethyl valerate was added (3 mL). The solution was bubbled with N2, Pd/C (15 mg) was added, the reflux condenser was mounted and the flask was sealed under N2. A H2 balloon was connected to the set up and the atmosphere saturated with H2. The mixture was heated at 100 ºC under stirring for 3 h. The solvent was removed and the crude product was loaded on a Soxhlet cartridge. A Soxhlet extraction with heptane was carried out overnight. The extracted solution was cooled down. Upon cooling a white solid precipitated, which was filtered, washed with pentane and dried under vacuum to afford C33-NDI-C33 as a white solid (120 mg; 0.1 mmol; 80% yield). 53, 130.61, 126.58, 40.86, 31.69, 29.46, 29.41, 29.37, 29.32, 29.10, 29.08, 27.96, 26.93, 22.43, 13. 
Determination of the E/Z ratio in the unsaturated amines
The determination of the E/Z ratio of the unsaturated amines, namely uC28-NH2 and uC33-NH2, was carried out by 13 C-NMR spectroscopy due to many overlapping signals in the 1 H-NMR spectra of the two amines (see Figures S4 and S9) . A general rule of thumb for 13 C-NMR spectra of E/Z mixtures consists in assigning the more upfield shifted resonances to the Z-isomer and the more downfield shifted ones to the E-isomer. Such rule should be considered carefully, but it finds empirical confirmation in many reported systems. As an indicative example, we refer to the difference in 13 C-NMR signals of E-and Z-9-octadecenoic acids. S4 The E/Z ratio was determined by integration of the two sets of signals in the 13 C-NMR spectra ( Figure S31 for uC28-NH2 , and Figure S32 for uC33-NH2) . The 13 C-NMR spectra were recorded at 125 MHz, using highly concentrated samples (30 mg of uC28-NH2 or uC33-NH2 in 500 µL of CDCl3) and long relaxation delays (15 sec). 
Further details of the STM investigation
Assignment of the domain size. The domain size was analyzed with Gwyddion using the 'edit mask' and 'measure individual grain' features. The sizes of domains from at least 5 different images (areas of ≥ 122500 nm 2 ) were measured and the median was calculated from at least 100 different domains.
Assignment of disordered areas. Areas with randomly organized NDI molecules were assigned as disordered areas (see Figure S33 ). Defects due to scanning or noise were excluded. The disordered areas were not considered as small domains. Defects in the uC33-NDI-uC33 adlayer. A closer examination of the uC33-NDI-uC33 adlayer revealed the presence of kinks within the domains (see Figure S40 ).We hypothesize that the major reason for the presence of the kinks within the uC33-NDI-uC33 domains is caused by the local deposition of mono-and di-Z-configured molecules, which disturbs the packing of the Es-configured alkenyl chains for geometrical reasons. We speculate that a monolayer formed by fully E-configured uC28-NDI-uC28 or uC33-NDI-uC33 would be almost completely defect-free. The kinks are only observed on the uC33-NDI-uC33 adlayer. Computational details
The influence of replacing a single C-C bond with a double bond on the interaction energy between neighboring alkyl chains of the NDIs.
In order to reduce the computational costs, alkyl chains with 6 carbon atoms (C6) were considered instead of alkyl chains with 28/33 atoms. 1D periodic boundary conditions were considered in order to account for the interaction between neighboring chains. The unit cell vector is marked with the blue arrow in Figure S41 . The unit cell contains two alkyl chains. Three different configurations were considered: a unit cell with two C6 (Figure S41a ), a unit cell with a C6 and an uC6 ( Figure  S41b) , and a unit cell with two uC6 ( Figure S41c ). The initial geometry was built considering the experimentally obtained values between two C28 (uC28) chains (main text, Table 1 ) and each structure ( Figure S41a -c) was optimized in gas phase using the ADF BAND2018 software. S5-9 The convergence criterion for changes in energy was < 0.012 eV while for the (nuclear) gradients it was < 0.0003 eV/Å. The numerical integration was performed using the procedure developed by Becke et al. S10 The integration grid quality was set to Becke Good. S7 The largest basis set available quadruple zeta plus quadruple polarization (QZ4P) was used. All the calculations were an all electron calculation (no frozen core approximation). The PBE-D3 functional S11,12 was used. All the calculations were performed with k-space sampling restricted to 3 (k = 3). After geometry optimization, the unit cell vectors are 9.41 Å for the C6 -C6 geometry, 9.20 Å for the C6 -uC6 geometry, and 8.96 Å for the uC6 -uC6 geometry. For each of the optimized structures, a fragment based periodic energy decomposition analysis (PEDA) S13 was performed in order to extract the interaction energy (Eint) between two neighboring chains. Figure S41 . The influence of replacing a single C-C bond with a double bond on the interaction energy between neighboring alkyl chains. In order to consider the interaction between neighboring chains, 1D periodic boundary conditions were considered. The unit cell vector is marked with the blue arrow and the unit cell contains two alkyl chains. Three different configurations were considered: (a) a unit cell with two C6 chains, (b) a unit cell with a C6 chain and an uC6 chain, and (c) a unit cell with two uC6 chains. The interaction energy (Eint) for each configuration is shown below the structural model (see also Table S1 ). The orange ellipses mark the position where the double bond was added within the alkyl chain. Figure S41a . To check the validity of the PBE-D3 calculations, we performed additional PBE-D3 and DLPNO-CCSD(T) calculations S14 using the cc-pVQZ basis set with ORCA S15 (tightPNO was specified) on the C6 -C6 , C6 -uC6, uC6 -uC6 dimers. The DLPNO-CCSD(T) interaction energies were corrected for the basis set superposition error using the counterpoise method. S16 The interaction energies as resulted from the PBE-D3 calculations are shown in red, while the corrected ones are shown in blue. Similar with the results obtained within the PBE-D3 calculations where the periodic boundary conditions were considered (thus the influence of the neighbor molecules was accounted for), the corrected interaction energies for the dimers have the same trend with the introduction of the double bond (e.g. become more negative).
On surface calculations.
For geometry optimization of isolated molecules (C28/uC28) on the surface as well as molecules (C28/uC28) arranged in Phase A on the surface, the ADF DFTB2018 S17 package was used. As surface a single layer graphene was considered, where the positions of the carbon atoms within the graphene layer were kept fixed. As a starting geometry for the isolated C28 molecule, the alkyl chains were chosen to be linear (see Figure  S42a ). Similar as for isolated C28 molecule calculations, for the starting geometry for the isolated uC28 molecule the alkyl chains were linear, with the only difference of replacing a single C-C bond with an E-configured double bond at the right position. For the DFTB geometry optimization, the second order self-consistent charge extension (SCC-DFTB) model was employed with D3-BJ dispersion corrections S18 and the Quasinano2015 parameter set. S19 The convergence criterion for changes in energy was < 0.012 eV while for the (nuclear) gradients it was < 0.0003 eV/Å. All the calculations were performed with k-space sampling restricted to the Γ-point, although each structure was checked with respect to k-space convergence accuracy (also k = 3 was used, and also calculations with 2 x 2 unit cells were performed). For building the starting unit cell for C28/uC28 arranged in Phase A on the surface, the optimized geometry for the single molecule C28/uC28 adsorbed on graphene was used. The single C28 molecule adsorbed on graphene is with 0.273 eV energetically more favorable as compared with uC28.
3. Simulated STM images. The optimized structure for a single molecule (C28 /uC28) in Phase A as obtained from the DFTB calculations was used for the simulated STM image. The STM images were simulated in gas phase with BAND2018 S5-9 and the Tersoff-Hamann approximation was used. S20 Table S1 . Periodic energy decomposition analysis for the C6-C6, C6-uC6 and uC6-uC6 optimized structures. For each geometry ( Figure S41a-c) , two fragments were assigned (e.g. fragment one is C6 and fragment two is uC6 for the C6 -uC6 configuration). The interaction energy between the two fragments is calculated by subtracting the energies of each fragment (e.g. C6 and uC6) from the energy of the complete system: ΔEint = ΔEint(C6-uC6) -ΔEC6 -ΔEuC6. The interaction energy is decomposed in the following terms: ΔEint = ΔEelstat + ΔEPauli + ΔEorb. ΔEelstat corresponds to the classical electrostatic interaction between the fragments. ΔEPauli represents the Pauli repulsion energy (that contains the destabilizing interactions between the occupied orbitals) which is responsible for the steric repulsion due to the Pauli antisymmetry principle. ΔEorb is the orbital interaction energy and contains two contributions: the charge transfer (donoracceptor interactions between the occupied molecular orbitals of one of the fragments with the unoccupied molecular orbital of the other fragment) and polarization effects within the same fragment (mixing of the occupied and unoccupied orbitals within the same fragment). For a more detailed description of the method see ref S13.
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